The 0-serotyping scheme for Providencia was tested on Providencia alcalifaciens isolates collected mostly from two hospitals. The specificities of the somatic (0) antigens of P. alcalifaciens were found to be different from those of Providencia stuartii, and separation of the Providencia typing scheme to allow separate typing of each species led to more efficient typing. All but 4 of 86 isolates were typable. Eighteen serotypes occurred among 53 typable isolates obtained from a pediatric hospital, and 11 occurred among 19 isolates from a general hospital. Thirty-two percent of the isolates from the pediatric hospital belonged to serotype 03, the most frequently isolated and most widely distributed type. The use of the serotyping scheme for P. alcalifaciens is advocated for further studies to examine strains of the species for enteropathogenic types.
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Providencia alcalifaciens are rod-shaped, gram-negative bacteria belonging to the tribe Proteeae in the family Enterobacteriaceae. The genus Providencia, according to the recent recommended classification (3) , includes three species, namely, P. alcalifaciens, P. stuartii, and P. rettgeri. In Bergey's Manual (eighth edition), the forner two species are classified as Proteus inconstans, and the latter is classified as Proteus rettgeri (11) . Strains of P. alcalifaciens and P. stuartii were often not identified to species and, particularly in earlier studies, were grouped together under the label of "29911" strains (25) or as "Providence" strains (2, 4, 7, 19, 21, 26 ). Significant differences between P. alcalifaciens and P. stuartii were therefore not readily apparent. Several studies have shown that P. stuartii (5, 9, 10, 13, 14, 16, 27) and P. rettgeri (12, 18) are causative agents of nosocomial infections, particularly of the urinary tract. In this paper, we have focused on P. alcalifaciens, particularly with respect to the serotyping of clinical isolates obtained mostly from two hospitals. Blood was taken by cardiac puncture 7 to 10 days after the last injection. The blood was allowed to clot, and the serum was separated and stored at -20°C. Antisera were prepared against the 62 Providencia strains described previously (15) and against a new serotype (063) recently added to the scheme (14) . Forty-six of these strains belonged to P. alcalifaciens, and 17 belonged to P. stuartii. All isolates in this study were tested in antisera against both species.
MATERILS AND METHODS
Titration of antisera. agglutinated strongly in one, two, or three antisera. Agglutinations occurred only in antisera against P. alcalifaciens 0-type strains. In a previous study it was shown that 807 of 811 typable P. stuartii agglutinated in antisera against 0-type strains of the same species and only four agglutinated in antisera against P. alcalifaciens 0-types (14) . It was therefore evident that each species had its own characteristic set of 0 specificities. For further typing we therefore separated the Providencia 0-serotyping (6, 15) scheme according to species, and only isolates that are untypable in antisera against strains of their own species are now further tested in antisera belonging to the other species. The scheme currently used for 0-serotyping P. alcalifaciens is shown in Table 1 .
Detailed results of serotyping are shown in Table 2 . Isolates agglutinated in 25 of the 46 P. alcalifaciens antisera. Most agglutinated in only 1 of the 25 antisera. However, one isolate agglutinated in three antisera (01, 03, 021), and another agglutinated in two (01, 03). Such reactions were expected because 01, 03, and 021 type strains are related (see Table 1 ). Two isolates agglutinated in antisera against type strains not known to be related (021, 031 and 031, 035), and thus the distribution of factors causing agglutination on some strains is apparently not always the same as on the type strains. antigen from each of the 01, 03, and 021 type strains is also shown. Fifteen isolates gave high titers with 03, low titers with 021, and no demonstrable titers with 01 antiserum. These results corresponded closely to reactions given by the 03 type strain. The 03 antiserum gave only a low titer (1:320) against three isolates that were considered to be semirough variants of this serotype. Except for these three, the titration results confirmed the serological homogeneity of the 03 isolates from the pediatric hospital. Titration with strain 171 of the three antisera that typed as 01,3,21 produced titers that corresponded to those produced when the antisera were titrated against the 021 type strain. The titration data thus confirmed the results obtained by slide agglutination and showed clearly that strain 171 was serologically distinct from those identified as 03.
In some cases, separate cultures from two or three colonies selected from the primary isolation media were provided. Twenty-one such duplicates (see Table 2 ) were obtained from The Hospital for Sick Children, and seven were obtained from the Toronto General Hospital. The duplicates were serotyped, and the results showed that different colonies of P. alcalifaciens from the same plate of primary isolation media were always of the same serotype.
The purpose in collecting P. alcalifaciens isolates was to evaluate the efficacy of the 0-serotyping scheme in discriminating among clinical isolates. However, the results of serotyping have shown not only that the scheme has a high degree of specificity that can be usefully exploited in epidemiological studies, but also that the 0-specificities of this species are distinct from those of P. stuartii. DISCUSSION A considerable body of opinion holds that Providencia bacteria can cause diarrhea in humans, particularly in young children (1, 4, 17, (19) (20) (21) (23) (24) (25) . A higher incidence of Providencia in patients with diarrhea than in healthy normals has been considered as epidemiological evidence in support of a pathogenic role. Singer and Bar-Chay (21) reported an incidence of 10% in babies with diarrhea and 2.3% in healthy babies. Lower incidences of 1.75 and 2.1% in diarrheal cases and 0.46 and 1.3% in healthy individuals were seen by Prakash et al. (17) and by Bhat et al. (1), respectively. Providencia may become the predominant strain in diarrheal stools, and this observation, along with an absence of known pathogens such as Shigella, Salmonella, and enteropathogenic Escherichia coli, has also been claimed as an indication of pathogenicity (1, 17, 20, 24) . Further evidence Table 2 ). One of the findings in our study of the Providencia was that each species possesses its own set of 0 specificities. Since 03 is a serotype of P. alcalifaciens, it would appear that it is this species that is primarily involved in diarrheas attributed to Providencia. None of these findings, however, established unequivocally that P. alcalifaciens caused the enteritis. The case can be made that the species is a commensal that flourishes during infections caused by viral or other bacterial agents (8) Our serotyping studies have shown that P. alcalifaciens has a set of 0 specificities distinct from those of the other two species. Hence, separation of the Providencia serotyping scheme as previously described (6, 15) into separate schemes for P. alcalifaciens and P. stuartii leads to greater efficiency in serotyping. Furthermore, the P. alcalifaciens 0 antisera discriminated effectively among the 86 isolates, and the scheme may therefore serve advantageously in further studies that will be undertaken to assess this species with regard to human gastroenteritis.
